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INTRODUCTION 


This  contract  is  for  the  development  of  test  configurations  and 
supporting  software  to  facilitate  the  collection  and  analysis  of  specific 
ELINT  signal  parameters.  The  fixed  price  research  and  development 
contract  is  being  performed  by  Electonic  Systems  under  JPL  Contract 
No.  957176. 

Mr.  James  Gillis  and  Dr.  Lonnie  Wilson  met  on  29  March  1985  to 
initiate  and  coordinate  the  details  of  contract  No.  957176.  This  early 
meeting  satisfies  the  preliminary  oral  briefing  requirement  by  Electronic 
Systems.  Also,  Mr.  James  Gillis  and  Dr,  Lonnie  Wilson  met  earlier  to 
discuss  the  interim  report  which  was  submitted  by  Electronic  Systems. 
This  final  report  is  submitted  and  reviewed  on  June  14,  1985.  The  Statement 
of  Work  section  of  this  final  report  is  a  direct  reproduction  of  Article 
1,  Statement  of  Work  of  the  contract.  In  addition  to  the  collection  and 
analysis  included  in  the  SOW,  Electronic  Systems  agreed  to  perform  third 
and  fourth  central  moment  calculations  and  25  through  75  interprecentile 
range  calculations. 

The  following  tasks  have  been  completed  and  analysis  results  arc 
being  reported  in  the  final  report: 

1.  The  ELINT  Parameter  Measurement  Processor  has  been 
assembled. 

2.  Data  collection  software  has  been  written  and  debugged. 

3.  Frequency, pulsewidth  and  PRI  sampled  data  have  been 
collected  on  a  radar. 

4.  Data  processing  and  analysis  software  has  been  written 
and  debugged  for  all  statistical  and  histogram  analysis. 


Contract  No.  957176 


STATEMENT  OF  WORK 


ABTICLE  1.  STATEMENT  OF  VORR 

(a)  The  Contractor  shall  develop  the  test  configurations  and  software 
for  data  collection  and  reduction  for  the  Electronic  Intelligence 
Parameter  Distributions  Task  (ELINT).  In  the  performance  of  this 
effort,  the  Contractor  shall  perform  the  following: 

(1)  Reduce  the  collected  data  to  probability  density  functions  and 
histograms. 

(2)  Collect  and  analyze  the  following  ELINT  signal  parametrlcs : 

(A)  Pulse  repetition  Interval  (PBI). 

(B)  Pulse  width  (PW). 

(C)  Frequency  (F). 

(D)  Data  analysis  shall  also  Include  the  characterization  of 
the  data  obtained  from  one  (1)  actual  sensor. 

(1)  Characterization  of  data  is  needed  to  validate  the 
collection  and  reduction  software  and  procedures. 

(b)  The  Contractor  shall  provide  the  following  oral  briefings  to  JPL  at 
the  Contractor's  facility: 

(1)  A  Preliminary  Oral  Briefing  describing  the  scope  and  method  of 
the  proposed  analysis. 

(2)  An  Interim  Oral  Briefing  describing  the  analysis  performed  and 
the  work  accomplished. 

(3)  A  Final  Oral  Briefing  describing  the  analysis  performed. 

(e)  The  Contractor  shall  provide  the  following  documentation  in  a  format 
which  shall  be  mutually  acceptable  to  JPL  and  the  Contractor: 

(1)  Three  (3)  copies  of  an  interim  written  report  describing  the 
results  of  the  analysis  performed  under  paragraph  (a)(2). 

(2)  Three  (3)  copies  of  a  final  written  report  summarizing  all  work 
performed  under  this  Contract. 


ELINT  PARAMETER  MEASUREMENT  PROCESSOR 

An  RF  Electronic  Counter  sensor  was  employed  to  measure,  colled, 
and  analyze  ELINT  signal  parameters  associated  with  the  AN/PPS-fi  radar 
system.  This  actual  ELINT  or  Electronic  Support  Measures  (ESM)  sensor 
with  an  accompanying  RF  to  IF  downconverted  has  been  employed  by 
several  platforms  to  measure  precision  frequency  and  precision  PR  I 
parameters. 

The  complete  ELINT  sensor  system  employed  for  data  collection 
and  analysis  under  this  contract  is  shown  in  figure  1.  The  RI71F 
downconverter  converts  the  RF  input  signal  at  9.24  GHz  to  an  IF  signal 
at  approximately  410  MHz.  The  wideband  downconverter  was  specially 
designed  not  to  color  the  signal  waveform. 

The  HP  5345A  Electronic  Counter  was  used  to  collect  and  measure 
the  ELINT  parameters.  The  data  collection,  statistical  data  processing, 
and  histogram  software  programs  were  written  on  the  HP-85 
microcomputer.  Floppy  discs  are  used  to  store  data  sets  and  results  are 
plotted  using  the  HP-7470A  plotter. 

The  software  programs  developed  for  this  analysis  are: 

1.  GETVAL  Program  -  This  program  is  used  to  collect  data 
with  the  RF  Electronic  Counter  sensor. 

2.  TPLOT  Program  -  The  data  santplcs  are  plotted  as  a  function 
of  time. 

3.  HPLOT  Program  -  The  data  collected  using  GETVAL  program 
can  be  analyzed  in  histogram  form  with  this  program. 

4.  DATAS  Program  -  This  program  is  used  to  compute  the 
statistical  parameters  associated  with  the  data. 


5.  PRINTP  Program  -  This  program  prints  tiie  statistical 
parameters  derived  from  the  DATAS  Program. 

6.  HISTP  Program  -  This  program  plots  the  theoretically 
expected  histogram  and  the  measured  data  histogram  on  one 
plot. 

These  computer  software  programs  are  listed  in  Appendix  A  of  this  report. 


ANALYSIS  ALGORITHMS 


Statistical  analysis  of  the  radar  parameter  sampled  values  is 
performed  using  the  following  algorithms: 

1 .  SAMPLED  MEAN 
X  *  sampled  mean 


where  ■  i  th.  measured  value 
N  ■  total  number  of  measured  samples. 


2.  VARIANCE 

<j2  .  Variance 

,  N 


3.  STANDARD  DEVIATION 


ii.  CENTRAL  MOMENTS 


The  central  moments  are  defined  as  the  moments 
between  a  random  variable  and  its  mean  value.  The 


of  the  difference 
rth  central  moment  is 


where 


CMj  ■  Variance 

CM3  *  third  central  moment 

CKij  ■  fourth  central  moment. 

The  coefficient  of  skewness  or  symmetry  is  associated  with  the  third 
central  moment 

CM 

The  coefficient  of  kurtdsi®  is  derived  from  the  fourth  central  moment 
CM^ 

*  ICM^  • 


5.  GAUSSIAN  pdf 


where 

p  •  mean  value 
0  -  standard  deviation 


f 

I 
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6.  GOODNESS  OF  FIT  TEST 


A  "goodness  of  fit"  test  can  be  made  by  comparing  an  observed 
freqjency  distribution  with  the  corresponding  values  of  a  theoretical 
distribution.  A  Chi-Squared  "goodness  of  fit"  test  can  be  determined 
with  the  following  algorithm. 


where 

fj  ■  observed  frequencies  (samples)  in  the  1  th.  bin  of  the 
Historgram, 

ej  ■  expected  frequencies  (samples)  in  the  i  th.  bin  of  the 
Histogram  for  a  selected  theoretical  distribution, 

K  ■  total  number  of  bins  (cells)  in  the  Histogram. 
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TEST  RESULTS 


Frequency 

Four  sets  of  ELINT  parameter  sampled  data  were  collected 
for  analysis.  The  frequency  sampled  data  is  presented  in  this  section. 
Table  1  contains  the  summary  of  ELINT  parameter  analysis  for 
frequency.  The  frequency  data  sets  are  labeled  PllFA,  PllFB,  PllFl, 
and  P11F2. 

Appendix  B  contains  a  detailed  analysis  of  the  frequency  sampled 
data  for  this  radar  with  the  data  being  measured  by  the  RF  Electronic 
Counter.  The  microwave  downcounverter  was  employed  to  convert 
the  9.24  GHz  signal  to  approximately  410  MHz.  The  410  MHz  RF 
pulse  signal  was  then  measured  by  the  Electronic  Counter.  As 
mentioned  earlier,  four  independent  sampled  data  sets  were  measured 
for  the  ELINT  frequency  parameter.  One  thousand  data  samples 
were  collected  for  each  of  the  four  sets. 

The  radar  did  not  have  large  peak  to  peak  swings  in  frequency, 
hence,  the  RF  Electronic  Counter  was  setup  to  operate  in  the  time 
averaging  mode  to  improved  resolution.  The  averaging  time  period 
was  selected  to  be  100  microseconds  which  corresponds  to  a  frequency 
resolution  of  10  kilohertz.  Shorter  averaging  time  periods  would 
be  desirable  but  this  frequency  resolution  was  compatiable  with 
the  frequency  variation  associated  with  this  emitter.  The  radar's 
pulsewidth  was  0.2  microseconds,  hence,  approximately  500  pulses 
were  time  averaged  by  the  Electronic  Counter  to  obtain  one  sampled 
data. 

Table  One  summarizes  the  results  of  the  frequency  sampled 
data  analysis.  The  statistical  parameters  for  each  data  set  are  listed 


TABLE  ONE 

EL I NT  PARAMETER  ANALYSIS  -  FREQUENCY 


\^ATA 

STATISTICAlSySET 

parameterN. 

PllFA 

PlIFB 

PlIFl 

P11F2 

MEAN  VALUE  (MHz) 

410.92 

410.96 

410.20 

410.07 

MEDIUM  VALUE  (MHz) 

410.77 

410.68 

410.10 

409.93 

DATA  RANGE  (MHz) 

0.49 

0.57 

0.4 

0.3 

STANDARD  DEVIATION 
(MHz) 

0.0904 

0.089 

0.069 

0.051 

COEFFICIENT  OF 
SKEWNESS 

0.076 

0.077 

0.063 

0.130 

COEFFICIENT  OF 
KURTOSIS 

2.16 

3.03 

1.88 

2.94 

CHI-SQUARED 

16.2(13c) 

30.1(15c) 

23.2(17c) 

56.0(19c) 

30.6(17c) 

18.5(19c) 

h.l(21c) 

47.3(15c) 

76.2(17c) 

20.0(19c) 

56.9(21c) 

46.5(13c) 

24.9(15c) 

90.6(17c) 

152.4(19c) 

25  -  75  INTER¬ 
PERCENTILE  RANGE 

MHz  (approziniate) 

0.07(50%)  0.046(40%)  0.04(42%)  0.04(42%) 

It 
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and  parameters  do  vary  from  one  data  set  to  another.  The  standard 
deviation  varies  from  SI  kilohertz  to  90.4  kilohertz,  but  this  is 
consistent  with  real  world  radar  systems.  The  coefficient  of  skewness 
is  very  low  for  all  data  sets.  The  coefficient  of  kurtosis  is  a 
normalized  measure  of  distribution  peakness  and  the  results  arc 
low. 

Chi-squared  "goodness  of  fit”  tests  were  performed  by  comparing 
the  observed  frequency  distribution  with  a  given  number  of  cells 
to  the  corresponding  values  of  a  theoretical  Gaussian  distribution. 
The  Gaussian  distribution  was  selected  by  visual  analysis  of  the 
frequency  histogram  data,  if  the  number  of  cells  is  selected 
empirically,  then  the  Gaussian  theoretical  distribution  will  closely 
approximate  the  actual  data.  Thirteen  cells  would  be  chosen  for 
data  set  PlIFA,  nineteen  cells  for  data  set  PlIFB,  nineteen  cells 
for  data  set  PllFl,  and  fifteen  cells  for  data  set  P1IF2.  (See  minimum 
Chi-squared  values  in  Table  1.) 

Pulsewidth 


Two  sets  of  FLINT  pulsewidth  sampled  data  were  collected 
for  this  analysis.  The  pulsewidth  data  sets  are  labelled  PlPWA  and 
PIPWB.  Table  2  contains  the  summary  of  FLINT  parameter  analysis 
for  pulsewidth.  Appendix  C  contains  the  detailed  test  results  for 
this  FLINT  parameter.  One  thousand  data  samples  were  collected 
for  each  of  the  two  sets. 

The  mean  value  of  the  radar's  pulsewidth  is  219.94  nsecs,  with 
a  standard  deviation  of  0.094  nsec  for  PlPWA  data  set.  Data  set 
PIPWB  produces  a  mean  value  of  219.43  nsecs,  with  a  standard 
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deviation  of  0.075  nsec. 


The  Coefficients  of  skewness  and  kurtosis  are  small  for  both 
data  sets.  Chi-squared  tests  were  performed  by  comparing  the 
observed  pulsewidth  distribution  with  a  selected  number  of  cells 
to  the  corresponding  values  of  a  theoretical  Gaussian  distribution. 

Sixteen  cells  are  chosen  for  PIPWA  to  minimize  the  chi-squared 
results.  Ten  cells  are  selected  for  PIPWB  to  minimize  the  Chi-squared 
result. 


Two  sets  of  ELINT  PRl  sampled  data  were  collected  for  this 
analysis.  The  PRI  data  sets  are  labelled  PIRRA  and  PIRRB.  Table 
3  contains  the  summary  of  ELINT  parameter  analysis  for  PRI. 
Appendix  O  contains  the  detailed  test  results  for  this  ELINT 
parameter.  One  thousand  non-averaged  data  samples  were  collected 
for  each  of  tlie  two  sets. 

The  mean  value  of  the  radar's  PRI  is  499.529  microseconds, 
with  a  standard  deviation  of  0.0028  microseconds  for  PlRRA.  Data 
set  PIRRB  produces  a  mean  value  of  499.507  microseconds,  with 
a  standard  deviation  of  0.0031  microseconds. 

Coefficients  of  skewness  and  kurtosis  are  small  for  both  data 
sets.  Chi-squared  tests  were  performed  by  comparing  the  observed 
PRI  distribution  with  a  selected  number  of  cells  to  the  corresponding 
values  of  a  theoretical  Gaussian  distribution 

Seven  cells  are  chosen  to  minimize  to  chi-squared  result  for 
data  sets  PIRRA  and  PIRRB. 
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TABLE  m 


ELINT  PARAMETER  ANALYSIS  -  PULSEWIDTH 


data 

STATISnCAlNv  SET 

PARAMETER 

PIPWA 

PIPWB 

MEAN  VALUE  (nsecs.) 

! 

219.94 

219.43 

MEDIAN  VALUE  (nsecs.) 

1 

219.85 

219.37 

DATA  RANGE  (nsecs) 

0.48 

0.41 

STANDARD  DEVIATION 
(nsecs) 

0.094 

0.075 

COEFFICIENT  OF 

SKEWNESS 

0.04 

0.54 

COEFFICIENT  OF 

KURTOSIS 

2.14 

2.86 

CHI-SQUARED 

96.5(15c) 

83.1(8c) 

69.3(16c) 

72.0(10c) 

75.1(17c) 

101.3(13c) 

I51.3(19c) 

121.0(15c) 

97.5(24c) 

102.2(19c) 

25-7S  INTER-PERCENTILE 
range-nsec  (approx) 

0.06(40%) 

0.08(58%) 

TABLE  THREE 


ELINT  PARAMETER  ANALYSIS  -  PRI 


\vDATA 

STATISTICAINv^^  set 

PIRRA 

PIRRB 

PARAMETER 

MEAN  VALUE  (microsec) 

449.529 

499.507 

DATA  RANGE  (microsec) 

0.014 

0.014 

STANDARD  DEVIATION  (microsec)  0.0028 

0.0031 

COEFFICIENT  OF  SKEWNESS 

0.04 

-0.19 

COEFFICIENT  OF 

KURTOSIS 

2.31 

2.36 

CHI-SQUARED 

26.0(7c) 

28.0(7c) 

196.8(llc) 

199.0(14c) 

412.0(17c) 


188.5(11c) 

161.0(14c) 

404.2(17c) 


25-75  INTER-PERCENTILE 
RANGE-microsec  (approx) 


0.004(69%) 


0.004(63%) 


CONCLUSIONS 


The  following  tasks  have  been  completed  during  this  development 
effort: 

1.  Data  collection  software  for  the  RF  Electronic 
Counter  ELINT  sensor  has  been  completed.  The 
software  program  is  included  in  Appendix  A. 

2.  Statistical  analysis  software  has  been  written 
and  debugged.  The  software  programs  are  included 
in  Appendix  A. 

3.  Frequency,  pulsewidth  and  PRl  sampled  data 
have  been  collected  for  the  AN/PPS-6  radar. 

4.  Statistical  analysis  of  the  frequency,  pulsewidth 
and  PRI  sampled  data  have  been  completed. 

Summary  results  are  presented  in  the  test  results 
section  of  this  report.  Detailed  statistical  analysis 
results  are  presented  in  Appendix  B,  C  and  D  of 
this  report. 


AFFLNiMX  A 


Computer  software  programs  are  listed  in  this  appendix  for  data 
collection  and  data  processing  and  analysis.  Programs  are  as  follows: 

1.  GETVAL  Program  -  This  program  is  used  to  collect  data 
with  the  RF  Electronic  Counter  sensor. 

2.  TPLOT  Program  -  The  data  samples  are  plotted  as  a  function 
of  time. 

3.  HPLOT  Program  -  The  data  collected  using  GETVAL  program 
can  be  analyzed  in  histogram  form  with  this  program. 

4.  DATAS  Program  -  This  program  is  used  to  compute  the 
statistical  parameters  associated  with  the  data. 

5.  PRINTP  Program  -  This  program  prints  the  statistical 
parameters  derived  from  the  DATAS  Program. 

6.  HISTP  Program  -  This  program  plots  the  theoretically 
expected  histogram  and  the  measured  data  histogram  on  one 


GETVAL 


10  !  Tins  rH()G}<A^1  GFIS  >.4  gHz  DATA  FKOM  S34  5  W/5355  PlllfViu 
20  !  Al  THIS  POINT  17S  FI SQ OGKAMl  AN  HK  PI.OTTED  USING  'FPIO'I  ' 
25  PP3NTFP  IS  704 
30  DIM  F(1001),A$(24] 

4  0  n.TFP  "FNTEK  NUMBER  OF  DATA  POINTS  <1000" 

50  INPUT  N@  D{0)»=N 

60  D3SP  "PRINT  POINTS?  Y/N" 

70  INPUT  D$ 

80  DISP  "GPZ  MHZ  KHZ  NR  US?  EN7 ER  G,M,K,N,  OR  U" 

90  INPUT  S$ 

100  SF.TTIMF  0,1  n 

3  10  IF  S$*"G"  THEN  Sea 3 =1 000000000 
320  IF  S$="P"  THFN  Scal»1000000 
125  IF  S$="K"  THIN  Sca3=1000 
3  30  IF  S$="N"  THFN  Sea  1  = . 000000003 
340  IF  S$*"U"  THEN  Sca3=. 000001 
150  Sutn=0 
160  FOR  K=1  TO  N 
170  ENTER  738  ;  F(K) 

3  80  IF  F(K)*=0  THFN  170 
190  F(K)*F(K)/Seal 
200  Sum=Suii'4F(K ) 

210  IF  D$»"N"  THEN  230 
220  PRINT  K,F(K) 

230  NEKT  K 

240  Mean=Suni/N 

250  Sr:2  =  0 

260  FOR  K=1  TO  N 

27  0  Sr.2=(F(K)-Mean)“2+Sin2 

280  NEXT  K 

290  V=Sn\2/N 

3(Ul  PRJN'I'  "VI'R1ANCE="  ;V 
330  PRINT  TIME  SECONDS  AQ" 

320  BEEP  250,250 
330  P(0)«N 

340  PRINT  "MEAN=";Nean 

350  PRINT  "NUMBER  OF  POINTSi=";N 

360  DISP  "ENTER  FII.ENAME  TO  STORE" 

370  INPUT  F$ 

380  CREATE  F$, 1 , (N+1 ) *8+6 
390  ASSIGN*  1  TO  F$ 

400  P(0)i»N 

410  FOR  K«0  TO  N 

420  PRINT*  1  ;  F(K) 

430  NEXT  K 

440  ASSIGN*  1  TO  * 

450  PRINT  "FILENAME®  ";F$ 

460  PRINT  ""  e  PRINT  "" 

470  BEEP  250,500  §  DISP  "DONE" 

480  END 
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TPLOT  PROGRAM 


<5? 


30  !  TPLOT  PLOTS  RAW  DATA  VS  TIME 
20  DIM  VdOOl  ),A${32J,B$132J,C${32J,AJ$[32J 
30  DISP  "ENTER  DATA  F)LENAME" 

40  INPUT  F$ 

50  ASSIGN#  1  TO  F$ 

60  READ#  1  ;  V(0) 

70  N=V(0) 

80  FOR  K*1  TO  N 
90  READ#  1  :  V(K) 

100  NEXT  K 
130  ASSIGN#  1  TO  * 

120  Fl*1000000000  @  F2»0  #  T«0 
130  DISP  "GETING  MAX  MIN  MEAN" 

HO  T*0 
150  V1*0 

160  FOR  K*1  TO  N  •  GET  MAXMIN  MN 
170  IF  V(K)<F1  THEN  F1®V(K) 

180  IF  V(K)>F2  THEN  F2»V(X> 

190  T»T+V(K) 

200  V1=V(K>"2+V1 
210  NEXT  K 

220  M»T/N  §  DISP  "MKAN«";M 
230  V*V1/N-M*2 
240  BKFP  250,250 
250  DISP  "FMAX*";F2 
260  DISP  "FMIN="jFl 

270  DISP  "YAX3S  MHZ  KHZ  DSEC  OF  NSEC?  ENTER  M  K  U  OP  N" 
280  INPUT  Quan$ 

290  Cl=l 

300  X1«0  €  X2*=Q1 
310  Yl*Fl-.l  @  Y2«=F2+.l 
320  R1*X?'X3 
330  !  START  PI.-Ol’ 

340  PLOnF-P  IS  705 
350  PEN  3 

360  LOCATE  30,330,32,89 
370  X3«X1  %  Y3=Y1 
380  Y4»(y2“Yl)/10  #  X4*(X2-X1 )/10 
390  SCALE  X1,X2,Y1,Y2 
400  I  DRAW  AXES 
410  XAXIS  Y3,X4,X1,X2 
420  YAXIS  X3,Y4,yi,Y2 
430  MOVE  Xl-Rl/50,y3-(y2«yi3/20 
440  LABEL  XI 

450  MOVE  X2~Rl/50,yi-(y2-yi3/20 
460  LABEL  X2 
470  FOR  K*1  TO  N 
480  PLOT  Q1*K/N,V(K) 

490  NEXT  K 
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500  PEN  UP  !  PUT  LAPI'LS 

510  P1.0T  (Xl  +  X2)/2/y244*(y2~Yl  )/8 

520  B$s"PElJVTlVK  TIME" 


530  IF  Quan$="M"  THEN  C$="FREQUFNCy  IN  MHZ" 

540  IP  Quan$«"U"  THEN  C$»"T3MF  3N  MICROSECONnS" 
550  IF  Quan$="K"  THEN  C$«"FREOl)ENf:y  3N  KJEOHFPTZ' 
560  .IF  Cuan$="N"  THEN  C$="T1MK  3N  NANOSECONDS" 
570  A $*=  "HISTOGRAM  TIME  PLOT" 

580  D3SP  F$ 

590  riSP  "ENTER  TITLE" 

600  INPUT  Al$ 

610  PEN  UP 

620  PLOT  (Xl+X2)/2,y2+(y2“Ya )/8 

630  PEN  UP 

64  0  l.C:PG  6 

650  CSIZE  4 

660  LABEL  A$ 

670  LABEL  Al$;"  ";FS 

680  PLOT  (Xl+X2)/2,yi-(Y2-yi)/B,“2 

690  LORG  4 

700  LABEL  B$ 

710  DEG 
720  LDIR  90 
730  lORG  6 
740  LORG  5 

750  PLOT  Xl-(X2-Xl)/8, (yi+y2>/2,-2 
760  LAPEL  C$ 

770  LDIR  0 

780  MOVE  Xl-Rl/10,y2 
790  LABEL  Y2 
800  MOVE  Xl-Rl/10,yi 
810  LABEL  Y] 

820  LOIR  0 

830  P3SP  "RF.-DFAW?  Y/N" 

840  INPUT  Z$ 

850  IF  Z$»"Y"  THEN  330 
860  FEN  0 
870  END 


720  LDIR 
730  lORG 
740  LORG 
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HPLOT  PROGRAM 


10  \  HP3.0T  UOR  PROGRAM  CALCULATES  A  HISTOGRAM  EOR  DATA  IFCM  GKIVAL 
70  DIM  ),Y(]01  ) 

?(>  FOR  K®0  TO  100  !  INITIAI  IZE  X  ARRAY 

40  x(K}»o  e  y(K)«o 

50  NEXT  K 

60  DIM  V(1001),A$t32l,B$l32l, C$1321, Al$l32l 
70  E$»"0"  €  Z$»"A" 

80  DISP  "ENTER  DATA  FILENAME" 

90  INPUT  F$ 

300  ASSIGN#  1  TO  F$ 

110  READ#  1  ;  V(0) 

120  N*V(0) 

130  FOR  K«1  TO  N 
140  READ#  1  ;  V(K) 

150  NEXI  K 

160  ASSIGN#  1  TO  * 

3  70  F3=3  000000000  ?  F2*=0  §  T=0 
3  00  MSP  "GETTING  MAX  MIN  MEAN" 

190  T»0 
200  V3«0 

23  0  FOR  K*3  10  ?J  !  GET  MAXMIN  MN 
220  IF  V(K)<F1  THEN  Fl«=V(K) 

230  IP  V(K)>F2  THEN  E2eV(K) 

240  T«'14\,(K) 

250  NEXT  K 


260  M=T/N  e  DISP  "MEAN=";M 
270  BEEP  250,250 
280  DISP  "MAX*=";F2 
290  DISP  "M3N»";F1 
300  DIM  R(109) ,0(301 ) 

310  IF  E$«"Y"  THEN  380 
320  DISP  "ENTER  PLOT  TITLE" 

330  INPUT  Al$ 

340  DISP  "ENTER  XAXIS  LABEL" 

350  INPUT  B$ 

360  X2«F2  %  X1*=F1 
370  B»F2-F1  §  R1-X2-X) 

380  DISP  "NUMBER  OF  CKLI£  ODD  NUMBER  <96 " 

390  INPUT  N1 

400  IF  F$«"y"  THEN  410 

410  DISP  "DEFINING  CELLS" 

420  FOR  K*0  TO  N1  I  DEFINE  CELLS 
430  R(K)»P1+R*R/K3 
440  NEXT  X 
450  C-R/Nl 

460  DISP  "PILLING  CELLS" 

470  FOR  K«0  TO  Nl-1 
460  O(K)-0 
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490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
8]  0 
820 
830 
840 
850 

8h0 

870 

880 

890 

900 

910 

920 

930 

940 

950 

960 

970 

980 

990 


Ml  -1  !  rii  )  i')  ) ) 

N  l  CHKJC  M3  V>3! 

660 

AND  V(K)<»  R(L+1) 


THEN  0(L)«0(I.)  +  1 


niPP 

NEXT 

niSP 

D3SP 

M]=0 


SIZE' 


NEXT  K 
Cpop®0 
FOR  3.-0  TO 
FOR  K=3  TO 
IF  I.#N1-1  THEN 
IF  V(K)>«  R(L) 

GOTO  590 

IF  V(K)>=  R(l)  AND  V(K)<R(L+1)  THEN  0(L)«0(L)+1 
Cpop=Cpop+0(Li 

IF  Cpop=N/2  THEN  >^edian=V(K) 

NEXT  K 
I. 

1. 

''MEDlAN=";Nodian 
"r-JiTl  lNG  MAX  CELL 
§  Tot«*0 

FOR  K*-0  TO  Nl-1 
Tot»0(K)+Tot 
3F  0(K)>M1  T33EN  Ml*0(K) 

NEXT  K 

DISP  "CELL  MAX=";Ml,"TOTAI,  POINTS*"; Tot 
Yi*o  e  y2*Ml 
1  START  PLOT 
P3.0'J''IK.R  JH  705 
PEN  1 

J.C)CATE  30,110,32,89 
X3*X1  e  V3«Y1 
Y4*(Y2~yi )/10  8  X4*R/10 
SCALE  X] ,X2,Yl,y2 
y4=(y2-yj )/io  8  X4*Rl/l0 
I  DRAW  AXES 
XAX3S  Y3,X4,y.1  ,>2 
YAXis  X3,y4,yj ,y2 
MOVE  Xl-Rl/20,-( (y2-y] )/30) 
lABEL  XI 

MOV}.  X2»F]/?0,-(  (y2-yi)/30) 
l  APFI.  X2 
FOR  K=0  'iO  NJ-1 
PLOT  R1K),0 

R(K),0(K) 

P(K+1),0(K) 

R(K4l) ,0 
K 
ID’ 


PLOT 

PI,OT 

ru»T 

NEXT 

PEN 


‘^NJ 


X(0)-N1  9  Y(0)> 

FOR  K«1  TO  N1 

X(K)«(R(K-l)+R(K))/2  9  y(K)»0(K-n 
NEXT  K 
PEN  UP 

I.3NF  TYPE  4  9  PLOT  X1,.67*M1 
PLOT  X2,.66*H1 
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1000  PFN  DP  !  PUT  LABELS 

30J0  PICT  (X]+X2)/2,Y244*(Y2-yi )/8 

1020  C$»"NUMBER  OF  SAMPLES" 

1030  A$= "HISTOGRAM  FOR  " 

1040  D$="  SAMPLES" 

1050  DISP  F$ 

1060  PEN  UP 

1070  P1.0T  (Xl+X2)/2,Y2+(Y2-Yl)/8 

1080  PEN  UP 

.1090  I.()R(:  6 

1100  4 

1110  I.APFL  A$;N;n$ 

1120  LABEL  Al$;"  ";r$ 

1130  PICT  (X3+X2 )/2,Yl-(Y2-Y3 )/8,“2 
1140  LCPG  4 
11  50  LABIL  B$ 

1160  DEG 
1170  I.niP  90 
1180  ] l PC  f 
1190  LCRG  5 

1200  PLOT  X1-'(X2-X1  )/8,  (Yl+Y2)/2,-2 
1210  LABEL  C$ 

1220  LDIR  0 

1230  MOVE  X1-R1/15,Y2 

1240  I.ABFL  Ml 

1250  PFN  2 

1260  LDIR  0 

1270  LORG  4  §  CSI?.F.  2.5 

1280  PLOT  X2-R1/10,Y2-(Y2-Y1 )/20 

1290  LABEL  "#  CEI.LS=";Nl 

1300  LABEL  "OFJ L  V3nTH=";C 

1310  I.APFL  "TOTAL  CELL  ML»lBEHr.=  "  ;Tot 

1320  LABEL  "MAX*";F2 

1330  LAPEL  "M3N*";F1 

1340  lAPFL  "DATA  RANGE®" ;R1 

1350  PEN  2 

1360  PLOT  M,yi+(y2-Yl )/15 
1370  FI.OT  M,yi-(y2-Yl  )/35 
1380  PEN  UP 

1390  MOVE  M-R/20,yi-(y2-yi)/25 
1400  LABEL  "MEAN»";M 
1410  PEN  UP 

1420  X(0)«N1  §  y(0)«Fl  %  y{99)®Rl  P  X(9e)®Median  §  y(98)®Trt 
1430  DISR  "STORE  DATA?  y/N" 

1440  INPUT  A$ 

1450  IF  A$»"N"  THEN  1520 

1460  DISP  "ENTER  FILENAME  Tt)  STORE" 

1470  INPUT  Fl$ 

1480  CREATE  Fl$ , 1 , 1 616E16 
1490  ASSIGN#  1  TO  FI  $ 

1500  PRINT#  1  ;  X(),y() 
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1510  ASSIGN#  1  TO  * 

1520  njSP  "PF-DRAW?  Y/N" 

3530  INPUT  Z$ 

3  5Afi  IP  7$s«Y"  THEN  700 
1550  PEN  0 

3  500  |).1S}'  '‘Pi.fi}:  POPE  CELLS’  Y/N" 

3  570  JNJ’U'j'  h;$  *  ' 

3  5Rti  DP  I;$="Y"  THEN  300 
3590  END 
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DATAS  PROGRAM 


3  0  I  D/v'JT'S  1  ).-•?( CMCUIATES  MEAN,  VAP3ANCE  AND  STANDAHN 

20  I  DEVIATION  FOR  DATA  SETS  FROM  GEl'VAL.  DATA  FROM  H3STX  IS  THEN 

30  I  READ  IN,  AND  EXPEC'ilip  VALUES  FOR  EACH  CELL  ARE  GENERATED 

40  !  THRU  PROHAP31.3TITY  DENSITY  FUNCTIONS.  RESULTING  ACTUAL  AND  EXPECTED 

50  I  VALUES  ARE  THJ:N  S'JOPED  ALONG  WITH  CELL  CENTi:R  VALUES  FOR  J  AllP 

60  !  PLOTTING. 

70  D3M  V(3001),A$(32l,B$(32],C$[3?],Al$l32l,X(101),y(103 ),Px{101 ),E{101 ) 
80  DJM  Cbj (3  03  ) 

90  FOR  K«=0  TO  3  00 

100  X(K)»0  @  Y{K)=0  e  E(K)=0 

310  NEXT  K 

120  DISP  "ENTER  RAW  DATA  FILENAME" 

130  INPUT  F$ 

340  ASSIGN#  1  TO  F$ 

150  READ#  3  ;  V(0) 

360  N»V(0) 

170  FOR  K«1  TO  N 
180  READ#  1  ;  V(K) 

190  NEXT  K 

200  ASSIGN#  3  TO  * 

210  Fl=1000000000  9  F2«0  9  T«0 
220  DISP  "GETTING  MAX  MIN  MEAN" 

230  T»0 
240  V3»-0 

250  BEEP  250,250 

260  FOR  K=1  TO  N  I  GET  MAXMIN  MN 
270  3F  V(K)<r3  THEN  Fl-'VCK) 

280  IF  V(K)>F2  THEN  E2«V(K) 

290  T«=T+V(K) 

300  NFXT  K 

310  DISP  "M3N«";F1,"MAX«";F2 

320  M=T/N  @  DISP  "MF.AN«";M 

3  N!  Di‘E  "GEOlING  CENTRAL  MOMENTS" 

340  SuiPS^O  8  Siir  3»0  ?  S»iin4«'0 
350  FOR  K=1  TO  N 
360  Suins*(V(K )-M ) “r+Sur’S 
370  SiJin3«(V(K)-M)*3+Suin3 
380  Suin4>(V(K)-M)*44Suin4 
390  NEXT  K 

400  V-Sviirts/N  8  DISP  "VARIANCE-" ;V 
410  Cin3-Suin3/N  8  Cin4-Suin4/N 
420  Skew-Cin3/Vl.5 
430  Kurt-Cir4/V*2 

440  SJgma-SQR  (V)  §  DISP  "STANDARD  DEVIATION-"  ;Sj9lPa 
450  BEEP  175,150 

460  DISP  "ENTER  CHI  DATA  PI].E:NAME" 


I 


470  INPUT  Fl$ 

480  AFF3GN#  3  TO  F3 $ 
490  PEAD#  1  ;  X( ),Y(  ) 
500  N3*X(0) 

510  Mediansy(O) 


520  Sun'e=0 

530  FOP  K=1  TO  N1 

540  py(K)*=l/(SQR  (2*FI  )*Signa)*FXP  ( -  ( .  5*  (  (X(K ) -M)/Sigina  ) ‘2  )  ) 

550  E(K)=Fx(K)*N*(F2-Fl)/Nl 
560  SvineBSunie-*'E(K) 

570  NEXT  K 

580  DISP  "TOTAI.  E(  j  )*="  ;Suine 

590  Supidif*0 

600  FOR  K»1  TO  N1 

610  Chi (K)»(Y(K)-E(K) )“2/E(K) 

620  Sumdif  »Sumclj  f +rii  j  (K ) 

630  NFXT  K 

640  X(0)*=N1  %  Y(0)=F]  ?  E(0)=F2  §  Y(99)*F2-F1  §  F(  99  )«Y  ( 99  )/Nl  8  X(9R)=Medi 
650  X(100)«Sigma  §  Y(100)«Skew  §  E(100)*Kurt  0  X(99)*Rumdif 
660  E(98)«M 

670  DISP  "ENTER  F3IENAME  TO  STORE" 

680  INPUT  P2$ 

690  CRFATF  P2$ , 1 , 303*8+25 
700  ASSIGN#  1  TO  r2$ 

730  PRINT#  1  ;  X(),Y(),E() 

720  ASSIGN#  1  TO  * 

730  PFFP  250,200  8  D3SP  "PONE" 

740  END 


PRINTP  PROGRAM 


10  !  PR] NIT  Tlllf.  IROC.PAN  PRJNTf.  DATA  DERIVED  FROM  DATAS 
20  DIM  X(]0] ),Y(101 ),F{101) 

30  PRINTER  IS  704 

40  D]SP  "HIE  FROM  DATAS?" 

50  INPUT  F$ 

60  ASSIGN*  1  no  F$ 

70  RFAD#  1  ;  X( ),Y( ),E() 

80  PRINT  "  FILE  ";F$ 

90  PRINT 
100  FXD  3 

110  IMAGF  10X,"M]N=",DDD.DD,17Xr"MAX=",DDl).ni) 

120  K1=X(0)  9  Xmin«Y(0)  e  Xr'py=K(n) 

130  F.inria=-X(]r0)  g  Skew*Y(100)  €  Kurt«=F(100)  Q  CR^O:(9S) 

140  PRINT  USING  110  ;  Xjnin,XiPax 
150  PRINT 

160  IMAGE  ]0X,"CFM.  # ",2X, "CENTER" , 3X, "#  SAMPLES" , 3X , "EXPECTED 

170  IMAGE  11X,DD,5X,DDD.DD,5X,DDD,8X,DDD.DDD 

180  PRINT  USING  160 

190  Sutne«0  €  Surny*0 

200  FOR  K«1  TO  Nl 

210  PRINT  USING  170  ;  K,X(K) ,Y(K) ,E(K) 

220  Suine=Suitie+E(K ) 

230  Suiny*Suniy+Y(K) 

240  NEXT  K 
250  PRINT  " 

260  PRINT  " 

270  PRINT  " 

280  PRINT  " 

290  PRiN'i  " 

300  PRINT  " 

310  PRINT  " 

320  PRINT  " 

330  PRINT  " 

340  PRINT  CHR$  (12) 

350  BFFP  250,200  %  DISP  "DONE" 

360  END 


" ; " STANDARD  DEV  I ATI ON= " ; X ( 1 0 0 ) 
"♦"COEFF  OF  SKEWNESS*"  ;Y(H)0) 
";"COEFF  OF  KUR'J OSI S*"  ; E ( 1 00  ) 

" ; "CHI -SQUARED* " ; X ( 99 ) 

"? "MEDIAN  X  VALUE*" ;X( 98) 

"  ;  "CEI.L  W1 DTH*  "  ;  E  (  9  9  ) 

" ; "DATA  RANGE* " ; Y ( 9 9 ) 

"j"SUM  ACTUAL*"? Sumy 
" t "SUM  EXPECTED*" ; Some 
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30  I  luf/i}'  ^'»||^i  J}ni.)‘/r  iir*i«  jMJxnfp  VAM/rp  ANIJ  pfArnKn' 
/Ti  I  >hvr  DA'JA  I)l  inVH5  UHK  DA'JAS  VKPM  5-  CH  ).  (  ).tJ'  l):  'y.iiK; 
'^u  M^.  },}  (]01) 

4fi  n.y  y^fi  'J(|  Uil  !  lNfi  iAJ.«'/.K  AM.  AFPAVS 
>(:f)«  C  €  \(K>«0  %  E{K)»^0 
60  Ni:XT  K 

70  DIM  A${323,B$1321,C$I321/A1$I3?] 

80  %  7$="A“ 

90  DISP  "ENTER  DA'JA  PILPNAM  " 

3  00  JNUn  1$ 

110  ASSIGN#  1  TO  F$ 

120  PFAD#  1  ;  X( ),y( ),E( ) 

130  A.*-'.*-’ icf.*  1  '1(1  * 

140  N1=X(0)  #  Xinin»V(0)  @  Xinax«F(0) 

150  yrnx~0 

IfO  FOP  iC*-l  TO  Nl  J  GET  VMAX 
170  IF  Y(K)>Yinax  THEN  Yinax*Y(K) 

180  NFXT  K 

190  Yinax«YiPax+5 

200  DISP  "ENTER  PLOT  7-17LE" 

210  INPUT  Al$ 

220  niSP  "FNTIP  XAXIS  LABEL" 

230  INPUT  B$ 

240  X2eXinax  €  Xl^Xmin 
250  Y2«Yinax  ^  P1»X2-X1 

260  yi«=o 

270  !  STAPT  PLOT 
280  PLUTI'ER  IS  705 
290  PEN  1 

300  LOCATE  30,110,32,89 

310  X3i»Xl  %  Y3-yi 

320  y4*:{V?-Yl  )/10  §  X4*(X2-X1)/10 

330  R1-X2-X1 

340  SCALE  Xl,X2,yi,Y2 

350  i  DRAW  AXES 

360  XAXIS  Y3,X4,X1,X2 

370  YAXIS  X3,Y4,Yl,y2 

380  MOVE  Xl-Rl/20,-( (y2-y3 )/30) 

390  LABEL  XI 

400  MOVE  X2-R3/20,-( (Y2-y3 )/30) 

410  LABEL  X2 
420  F(»P  Rel  TO  M 
430  PLOT  X(y),E(A) 

440  NEXT  K 
450  PEN  UP 


'  A-12 


460  FOR  K=1  TO  N.1 
470  MOVE  X(K),Y(K) 

480  LOBG  5 
490  "x" 

600  KFX'I  K 

5J  0  1 J  I;  111  •  - 

6?0  IFN  UP  !  PUT  LAPFI  P 

530  PLOT  (Xl+X2)/2,Y2+4*(Y2-Yl)/ft 

540  C$»"NU«BFP  OF  RArH’I.Pf.- 

550  A$="PKOHABlLITy  FOP" 

5<^0  1'$-'*  CELLS" 

570  DISP  F$ 

580  P}:N  up 

59(1  PLOT  (Xl+X2)/2,y2+(Y2-Yl)/8 

600  PEN  UP 

610  LORG  6 

620  CS3ZE  4 

630  LABEL  A$;N1;D$ 

640  LABEL  Al$;"  ";F$ 

650  PLOT  (Xl+X2)/2,yi-(y2-yi)/8,-2 
660  LORG  4 
670  LABEL  B$ 

680  DEG 
690  LB]R  90 
700  LORG  6 
710  LORG  5 

720  PLOT  Xl-(X2-Xl)/8, (yi+Y2)/2,-2 
730  LABEL  C$ 

740  MOVE  Xinin,Yinax 

750  LDIR  0 

760  LORG  8 

770  LABEL  Ymax 

780  PEN  2  %  LDIR  0 

790  LORG  4  @  CSIZF  2.5 

800  MPVF  X2-Pl/10,y2-(y2-Yl)/20 

810  LABEL  "MEAN  VALUE-" ;E( 98 ) 

820  IJ^BEL  "MEDIAN  VALUE-" ;X( 98 ) 

830  LABEL  "SKFi;-"  ;y  (100 ) 

840  IJ^BFL  "KURTOS1B«";F(100) 

850  IJVBFL  "CH1-SQUARED»";X(99) 

860  D3BP  "R1>I)RAV.?  Y/N" 

870  INPUT  Z$ 

880  3F  2$-"Y"  THEN  270 
890  PEN  0 

900  BFFP  175,50  8  KA3T  950  §  BEEP  175,50  8  WAIT  950  8  PFFP  175,50  8  BFF 
910  END 


APPENDIX  B 


Introduction 

ELINT  parameter  test  results  are  ronlnined  in  this  appendix  for 
the  ELINT  frequeney  parameter  associated  witli  the  AN/PPS-fi  rndnr. 
Four  sets  of  the  frequency  sampled  data  were  collected  and  the  analyzed 
results  are  presented  in  this  appendix.  The  frequency  data  sets  are  labelled 
PlIFA,  PlIFB,  PllFl,  P1IF2. 


Frequency  Sampled  Data  -  I’llFA 

The  statistical  results  of  frequency  sampled  data  I’llFA  arc  prosmtcd 
on  the  next  13  pages.  Histogram  time  plot,  histograms  with  selected 
number  of  cells,  and  statistical  analysis  are  presented. 

The  test  results  section  of  this  report  contains  stimmary  statistical 
information  associated  with  this  frequency  data  set. 


j 


n-2 


MIM-  41C.59 
DATA  RANGE-  .■ 


O 


M 

X 

x 

7L 


>- 

CJ 

2 

UJ 

ID 

O 

UJ 

o: 

u. 


lYS  dO  y30wnN 


B-4 


file  P1A13 


M1N=410.69 


CELL 

1 

2 

3 

4 

5 
€ 

7 

e 

9 

10 

11 

12 

13 


CENTER 

4J0.71 

410.75 

410.78 

410.82 

410.86 

410.90 

410.94 

410.97 

411.01 

411.05 

411.09 

411.12 

411.16 


SAMPLES 

8 

21 

55 

96 

121 

160 

186 

160 

77 

70 

28 

11 

5 


STANDARD  DEVIATION*  .0904 
COEFF  OP  SKEWNESS*  -.9911 
COEFF  OF  KURTOSIS*  10.8642 
CMI-SQUARED*  16.2414 
median  X  VALUE*  410.7700 
CELL  WIDTH*  .037692 
data  range*  .490 

SUM  ACTUAl.*  998 

SUM  EXPECTED*  993.0105 


MAX*411.18 

expected 

10.661 

25.980 

53.205 

91.561 

132.411 

160.911 

164.322 

141.013 

101.689 

61.622 

31.380 

13.428 

4.829 


HISTOGRAM  FOR  1000  SAMPLES 
P1A15  PlIFA 


PROBABILITY  FOR  15  CELLS 
P1A15 


file  P1A15 


MIN»410. 69 


CELL 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


CENTER 

410.71 

410.74 

410.77 

410.80 

410.84 

410.87 

410.90 

410.94 

410.97 

411.00 

411.03 

411.07 

411.10 

411.13 

411.16 


'  SAMPLES 
8 
17 
30 
67 
101 
109 
129 
186 
128 
84 
60 
54 
13 
7 
5 


standard  deviation*  n 

cSppp  SKEWNESS*  -.9J 
COEFF  OF  KURTOSIS*  10 
CHI-Squared*  30.0934 
median  X  VALUE*  410.7700 
CELL  WIDTH*  .032667 
data  RANGE*  .490 
SUM  ACTUAL*  998 
SUM  EXPECTED*  992.9100 


MAX*411.18 

expected 

8.653 

19.106 

37.019 

62.942 

93.910 

^22.953 

141.259 

142.413 

125.990 

97.808 

66.630 

39.831 

20.894 

9.618 

3.885 


PILE  P1A17 


MIN*410.69 


CELL 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


CENTER 

410.70 

410.73 

410.76 

410.79 

410.82 

410.85 

410.88 

410.91 

410.94 

410.96 

410.99 

411.02 

411.05 

411.08 

411.11 

411.14 

411.17 


#  SAMPLES 
6 
14 
17 
47 
63 
117 
108 
134 
102 
127 
101 
62 
56 
23 
12 
6 
3 


deviation-  .0 

OP  SKEWNESS-  -.99 
COEFP  OF  KURTOSIS®  10*86 
CHI-SOUARED®  23.1821 

410.7700 

CELL  WIDTH-  .028824 

data  range-  .490 

SUM  ACTUAL-  998 

SUM  EXPECTED-  992.8422 


max-411.18 

expected 

7.258 

14.799 

27.257 

45.346 

68.144 

92.499 

113.415 

125.609 

125.658 

113.549 

92.682 

66.333 

45.507 

27.375 

14.875 

7.301 

3.237 


PROBABILITy  FOR  19  CELLS 
P1A19 


FILE  P1A19 


M1N*410 

.69 

MAX*411.18 

CELL  1 

CENTER 

1  SAMPLES 

EXPECTED 

1 

410.70 

6 

6.237 

2 

410.73 

14 

11.912 

3 

410.75 

9 

20.972 

4 

410.78 

35 

34.035 

5 

410.81 

35 

50.915 

6 

410.83 

81 

70.208 

7 

410.86 

121 

89.241 

8 

410.88 

71 

104.562 

9 

410.91 

134 

112.931 

10 

410.94 

102 

112.431 

11 

410.96 

127 

103.179 

12 

410.99 

72 

87.283 

13 

411.01 

77 

68.061 

14 

411.04 

57 

48.921 

15 

411.06 

28 

32.414 

16 

411.09 

13 

19.797 

17 

411.12 

7 

11.145 

18 

411.14 

6 

5.784 

19 

411.17 

3 

2.767 

STANDARD  DEVIATION*  .0904 
COEFF  OF  SKEWNESS*  -.9911 
COEFF  OF  KURTOSIS*  10.8642 
Cm-SQUARED*  56.0313 
MEDIAN  X  VALUE*  410.7700 
CELL  WIDTH*  .025789 
DATA  PANOE*  .490 
SUM  ACTUAL*  998 
SUM  EXPECTED*  992.7944 


n-15 


Frequency  Sampled  Data  -  PllFB 

The  statistical  results  of  frequency  sampled  data  PlIFB  ere  presented 
on  the  following  10  pages.  Histogram  time  plot,  histograms  with  selected 
number  of  cells,  and  statistical  analysis  are  presented.  The  TEST  RESULTS 

SECTION  of  this  report  contains  summary  statistical  information  assoch.ted 
with  this  frequency  data  set. 
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HISTOGRAM  FOR  1000  SAMPLES 
P1B17  PlIFB 


FILE  P1B17X 


MIN=410 

.68 

MAX-411.25 

CELL  1 

CENTER 

I  SAMPLES 

EXPECTED 

1 

410.70 

1 

1.476 

2 

410.73 

4 

4.319 

3 

410.76 

14 

10.970 

4 

410.80 

23 

24.180 

5 

410.83 

39 

46.255 

6 

410.86 

96 

76.792 

7 

410.90 

98 

110.642 

8 

410.93 

120 

138.347 

9 

410.97 

177 

150.129 

10 

411.00 

132 

141.386 

11 

411.03 

109 

115.556 

12 

411.07 

97 

81.965 

13 

411.10 

44 

50.455 

14 

411.13 

19 

26.955 

15 

411.17 

14 

12.497 

16 

411.20 

8 

5.028 

17 

411.23 

5 

1.756 

STANDARD  DEVIATION*  8 . 9061748803BE-? 

COEFF  OF  SKEWNESS*  7.67818870114E-2 

COEFF  OF  KURTOSIS*  3,02953561356 

CHI-SQUARED*  30.5583582566 

MEDIAN  X  VALUE*  410.68 

CELL  WIDTH*  3 . 35294117647E-2 

DATA  RANGE*  .57 

SUM  ACTUAL*  1000 

SUM  EXPECTED*  998.707195516 


FILE  P1B19X 


MIN*410 

.68 

MAX*411.25 

CELL  1 

CENTER 

1  SAMPLES 

EXPECTED 

1 

410.70 

1 

1.243 

2 

410.73 

2 

3.292 

3 

410.76 

6 

7.766 

4 

410.79 

16 

16.438 

5 

410.82 

31 

30.981 

6 

410.85 

47 

52.126 

7 

410.88 

74 

78.298 

8 

410.91 

98 

104.994 

9 

410.94 

120 

125.690 

10 

410.97 

134 

134.326 

11 

411.00 

137 

128.157 

12 

411.03 

113 

109.156 

13 

411.06 

93 

83.000 

14 

411.09 

59 

56.342 

15 

411.12 

28 

34.143 

16 

411.15 

19 

18.471 

17 

411.18 

9 

8.921 

18 

411.21 

B 

3.847 

19 

411.24 

5 

1.481 

STANDARD  DEVIATION*  .0891 
COEFF  OF  SKEWNESS*  +.0768 
COEFF  OF  KURTOSIS*  3.0295 
Cni-SQUARED*  18.4883 
MEDIAN  X  VALUE*  410.6800 
CELL  WIDTH*  .030000 
DATA  RANGE*  .570 
SUM  ACTUAL*! 000 
SUM  EXPECTED*  998.6901 
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FILE  P1B21X 


MXN*410 

.68 

MAX*411.25 

CELL  * 

CENTER 

1  SAMPLES 

EXPECTED 

1 

410.69 

1 

1.071 

2 

410.72 

2 

2.610 

3 

410.75 

6 

5.799 

4 

410.78 

10 

11.740 

5 

410.80 

23 

21.662 

6 

410.83 

39 

36.423 

7 

410.86 

49 

55.810 

8 

410.88 

78 

77.932 

9 

410.91 

114 

99.170 

10 

410.94 

120 

115.002 

11 

410.97 

87 

121.533 

12 

410.99 

137 

117.043 

13 

411.02 

113 

102.720 

14 

411.05 

69 

82.154 

15 

411.07 

62 

59.878 

16 

411,10 

44 

39.771 

17 

411.13 

19 

24.073 

18 

411.16 

8 

13.279 

19 

411,18 

10 

6.675 

20 

411.21 

7 

3.058 

21 

411.24 

2 

1.276 

STANDARD  DEVIATION*  0 . 9061 7 4BB038E-2 

COEFF  OF  SKEWNESS*  7.67818B70114E-2 

COEFF  OF  KURTOSIS*  3. 02953561356 

CHl-SgUARED*  31.1356819721 

MEDIAN  X  VALUE*  410.68 

CELL  WIDTH*  2.71420571429E'2 

DATA  RANGE*  .57 

SUM  ACTUAL*  1000 

SUM  EXPECTED*  998.677568391 


Frequency  Sampled  Unta  -  PlIFl 
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The  statistical  results  of  frequency  sampled  data  PlIFl  are  presented 
on  the  following  13  pages.  Histogram  time  plot,  histograms  with  selected 
number  of  cells,  and  statistical  analysis  are  presented.  The  TFST  KHSULTS 
SECTION  of  this  report  contains  summary  statistical  information  associated 
with  this  frequency  data  set. 


FILE  P1115 


M1N«410.00 

CELL  #  CENTER  # 

1  410.01 

2  410.04 

3  410.07 

4  410.09 

5  410.12 

6  410.15 

7  410.17 

8  410.20 

9  410.23 

10  410.25 

11  410.28 

12  410.31 

13  410.33 

14  410.36 

15  410.39 


MAX=410.40 

SAMPLES 

EXPECTED 

2 

3.929 

5 

10.381 

13 

23.626 

40 

46.321 

87 

78.234 

86 

113.830 

160 

142.676 

198 

1 54.056 

112 

143.299 

130 

114.827 

95 

79.265 

39 

47.136 

21 

24.147 

8 

10.656 

2 

4.051 

STANDARD  DEVIATION*  .0691 
COEFF  OF  SKEWNESS*  -1.7866 
COEFF  OF  KURTOSIS*  20.0254 
CHI-SQUARED*  47.2827 
MEDIAN  X  VALUE*  410.1000 
CELL  WIDTH*  .026667 
DATA  RANGE*  .400 
SUM  ACTUAL*  998 
SUM  EXPECTED*  996.4345 


P-31 


PROBABILITY  FOR  17  CELLS 
5/7/85  Pit  17 


FILE  P1117 


MIN-410 

o 

o 

• 

MAX-410.40 

CELL  4 

CENTER 

«  SAMPLES 

EXPECTED 

1 

410.01 

2 

3.259 

2 

410.04 

2 

7.801 

3 

410.06 

16 

16.623 

4 

410.08 

16 

31.540 

5 

410.11 

43 

53.285 

6 

410.13 

112 

80.152 

7 

410.15 

88 

107.351 

6 

410.18 

114 

128.019 

9 

410.20 

198 

135.932 

10 

410.22 

112 

128.513 

11 

410.25 

92 

108.160 

12 

410.27 

105 

81.083 

13 

410.29 

46 

54.111 

14 

410.32 

29 

32.153 

15 

410.34 

17 

17.011 

16 

410.36 

4 

8.014 

17 

410.39 

2 

3.361 

STANDARD  DEVIATION-  .0691 
COEFF  OF  SKEWNESS-  -1.7866 
COEFF  OF  KURTOSIS-  20.0254 
CMI-SQUARED-  76.1677 
MEDIAN  X  VALUE-  410.1000 
CELL  WIDTH-  .023529 
DATA  RANGE-  .400 
SUM  ACTUAL-  998 
SUM  EXPECTED-  996.3886 


D-34 


V 


.■vV 


FILE  P1119 


i 


/  • 


MIN*4ao.OO 


CELL 

1 

2 

3 

4 

5 

6 
7 
6 
9 

10 

11 

12 

13 

14 

15 

16 
17 
16 
19 


I 


CENTER 

410.01 

410.03 

410.05 

410.07 

410.09 

410.12 

410.14 

410.16 

410.18 

410.20 

410.22 

410.24 

410.26 

410.28 

410.31 

410.33 

410.35 

410.37 

410.39 


i  SAMPLES 
2 
2 
8 

16 

32 

49 

82 

88 

114 

198 

112 

92 

77 

56 

39 

17 

8 

4 

2 


STANDARD  DEVIATION*  .0691 
COEFF  or  SKEWNESS-  -1  7866 
COEFF  OF  KURTOSIS-  20.0255 
CHI-SQUARED*  63.8523 
median  X  VALUE-  410.1000 
CELL  WIDTH-  .021053 
data  RANGE-  .400 
SUM  ACTUAL-  998 
SUM  EXPECTED-  996.3560 


MAX-410.40 

EXPECTED 

2.776 

6.128 

12.326 

22.592 

37.732 

57.425 

79.639 

100.644 

115.901 

121.623 

116.300 

101.340 

80.466 

58.221 

38.387 

23.063 

12.627 

6.299 

2.864 
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FILE  F1121 


MIN»410.00 


CELL  1 

CENTER 

#  SAMPLES 

1 

410.01 

2 

2 

410.03 

0 

3 

410.05 

5 

4 

410.07 

13 

5 

410.09 

16 

6 

410.10 

43 

7 

410.12 

68 

8 

410.14 

86 

9 

410.16 

99 

10 

410.18 

125 

11 

410.20 

61 

12 

410.22 

136 

13 

410.24 

107 

14 

410.26 

72 

15 

410.28 

67 

16 

410.30 

46 

17 

410.31 

29 

18 

410.33 

13 

19 

410.35 

7 

20 

410.37 

2 

21 

410.39 

1 

STANDARD  DEVIATION-  .0691 
COEFF  OF  SKEWNESS-  -1.7866 
COEFF  OF  KURTOSIS-  20.0254 
CHI-SQUARED*  56.9059 
median  X  VALUE-  410.1000 
CELL  WIDTH-  .019048 
DATA  RANGE-  .400 
SUM  ACTUAL-  998 
SOM  EXPECTED-  996.3322 


MAX-410.40 

EXPECTED 

2.413 

4.980 

9.523 

16.876 

27.715 

42.182 

59.498 

77.773 

94.213 

105.768 

110.040 

106.098 

94.802 

78.503 

60.244 

42.845 

28.238 

17.248 

9.763 

5.122 

2.490 
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Frequency  Sampled  Data  -  P11F2 

The  statistical  results  of  frequency  sampled  data  P1IF2  are  presented 
on  the  following  13  pages.  Histogram  time  plot,  histograms  »ith  selected 
number  of  cells,  and  statistical  analysis  arc  presented.  TIte  TKST  RESULT'S 

SECTION  of  this  report  contoins  summary  statistical  information  associated 
with  this  frequency  data  set. 


HISTOGRAM  FOR  1000  SAMPLES 
P1213  PIIF2 


PROBABILITY  FOR  13  CELLS 
P1213X 


W  -J  ITT  H  «  f  TV'T^IT  II  |>  t  >  1'^  ^  ^  ■  1-"  *--  * 
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FILE  P1213X 


MIN*409 

.93 

MAX*410.23 

CELL  « 

CENTER 

I  SAMPLES 

EXPECTED 

1 

409.94 

9 

7.295 

2 

409.96 

18 

20.584 

3 

409.99 

36 

47.444 

4 

410.01 

119 

89.318 

5 

410.03 

135 

137.341 

6 

410.06 

148 

172.492 

7 

410.08 

214 

176.948 

8 

410.10 

116 

148.263 

9 

410.13 

104 

101.467 

10 

410.15 

68 

56.719 

11 

410.17 

16 

25.896 

12 

410.20 

9 

9.657 

13 

410.22 

8 

2.942 

STANDARD  DEVIATION*  5 . 1297 39B5695E-2 

COEFF  OF  SKEWNESS*  .129786709317 

COEFF  OF  KURTOSIS*  2.93663623268 

CHI-SQUARED*  46.476380622 

MEDIAN  X  VALUE*  409.93 

CELL  WIDTH*  2 . 30769230769E-2 

DATA  RANGE*  .3 

SUM  ACTUAL*  1000 

SUM  EXPECTED*  996.366649035 


1 

i 
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PROBABILITY  FOR  15  CELLS 
P1215X 


B-47 


FREQUENCY  IN  MHZ 


FILE  P1215X 


MIN*409 

.93 

MAX*410.23 

CELL  « 

CENTER 

«  SAMPLES 

EXPECTED 

1 

409.94 

5 

5.857 

2 

409.96 

12 

14.734 

3 

409.98 

28 

31.836 

4 

410.00 

46 

59.089 

5 

410.02 

91 

94.207 

6 

410.04 

135 

129.014 

7 

410.06 

148 

151.767 

8 

410.08 

141 

153.355 

9 

410.10 

133 

133.108 

10 

410.12 

112 

99.241 

11 

410.14 

73 

63.557 

12 

410.16 

43 

34.964 

13 

410.18 

16 

16.522 

14 

410.20 

9 

6.706 

15 

410.22 

8 

2.338 

STANDARD  DEVIATION*  5. 12973985695E-2 

COEFP  OF  SKEWNESS*  .129786709317 

COEFF  OF  KURTOSIS*  2.93663623268 

CHI-SQUARED*  24.8709463376 

MEDIAN  X  VALUE*  409.93 

CELL  WIDTH*  .02 

DATA  RANGE*  .3 

SUM  ACTUAL*  1000 

SUM  EXPECTED*  996.297115568 
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PILE  P1217X 


MIN*409 

.93 

MAX*410.23 

CELL  « 

CENTER 

#  SAMPLES 

EXPECTED 

1 

409.94 

5 

4.872 

2 

409.96 

12 

11.170 

3 

409.97 

28 

22.751 

4 

409.99 

46 

41.167 

5 

410.01 

44 

66.177 

6 

410.03 

106 

94.506 

7 

410.04 

144 

119.899 

8 

410.06 

158 

135.138 

9 

410.06 

63 

135.314 

10 

410.10 

133 

120.367 

11 

410.12 

112 

95.321 

12 

410.13 

73 

66.781 

13 

410.15 

21 

41.651 

14 

410.17 

31 

23.076 

15 

410.19 

14 

11.360 

16 

410.20 

3 

4.968 

17 

410.22 

7 

1.930 

STANDARD  DEVIATION*  5.12973985695E-2 

COEFF  OF  SKEWNESS*  .129786709317 

COEFF  OF  KURTOSIS*  2.93663623268 

CHI-SQUARED*  90.6002403574 

MEDIAN  X  VALUE*  409.93 

CELL  WIDTH*  1 .76470588235E-2 

DATA  RANGE*  .3 

SUM  ACTUAL*  1000 

SUM  EXPECTED*  996.250022062 
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HISTOGRAM  FOR  1000  SAMPLES 
P1219  P1IF2 


PROBABILITY  FOR  19  CELLS 
P1219X 


PILE  P1219X 


MIN-409 

.93 

MAX-410.23 

CELL  « 

CENTER 

«  SAMPLES 

EXPECTED 

1 

409.94 

5 

4.159 

2 

409.95 

12 

8.836 

3 

409.97 

10 

17.076 

4 

409.99 

36 

30.015 

5 

410.00 

28 

47.991 

6 

410.02 

91 

69.795 

7 

410.03 

135 

92.331 

8 

410.05 

66 

111.102 

9 

410.06 

158 

121.605 

10 

410.08 

63 

121.070 

11 

410.10 

133 

109.641 

12 

410.11 

56 

90.316 

13 

410.13 

104 

67.672 

14 

410.14 

46 

46.122 

15 

410.16 

22 

28.593 

16 

410.17 

16 

16.124 

17 

410.19 

7 

8.271 

18 

410.21 

3 

3.859 

19 

410.22 

7 

1.638 

STANDARD  DEVIATION-  5, 12973905695E-2 

COEFF  OP  SKEWNESS-  .129786709317 

COEFF  OF  KURTOSIS-  2.93663623268 

CHI-SQUARED-  152.366266744 

MEDIAN  X  VALUE-  409.93 

CELL  WIDTH-  1 . 57894736842E-2 

DATA  RANGE-  .3 

SUM  ACTUAL-  1000 

SUM  EXPECTED-  996.216703606 
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APPENDIX  C 


Introduction 

ELINT  parameter  test  results  are  contained  in  this  appendix  for 
the  ELINT  pulsewidth  parameter  associated  with  the  AN/PPS-6  radar. 
Two  sets  of  the  pulsewidth  sampled  data  were  collected  and  the  analyzed 
results  are  presented  in  this  appendix.  The  pulsewidth  data  sets  are  labelled 


PIPWA  and  PIPV^B. 
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Pulsewidth  Sampled  Data  -  PIPWA 


The  statistical  results  of  pulsewidth  sampled  data  PIPWA  are 
presented  on  the  next  11  pages.  Histogram  time  plot,  histograins  with 
selected  number  of  cells,  and  statistical  analysis  are  presented. 

The  test  results  section  of  this  report  contains  summary  statistical 
information  associated  with  this  pulsewidth  data  set. 
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FILE  PHW15 


PLOT 

min*  219.70 

PLOT 

MAX*  220.18 

DATA 

MIN*  219.70 

DATA 

MAX*  220.18 

CELL 

#  CENTER  I 

SAMPLES 

EXPECTED 

1 

219.72 

5 

8.022 

2 

219.75 

12 

16.983 

3 

219.78 

33 

32.034 

4 

219.81 

64 

53.840 

5 

219.84 

140 

80.628 

6 

219.88 

105 

107.587 

7 

219.91 

112 

127.915 

8 

219.94 

80 

135.512 

9 

219.97 

95 

127.915 

10 

220.00 

124 

107.587 

11 

220.04 

98 

80.628 

12 

220.07 

69 

53.840 

13 

220.10 

42 

32.034 

14 

220.13 

15 

16.983 

15 

220.16 

5 

8.022 

MEAN  VALUE=  219.9401 
STANDARD  DEVIATION=  .0942 
COEFF  OF  SKEV^NESS*  +.0360 
COEFF  OF  KURTOSIS*  2.1438 
CHI-SQUARED*  96.5056 
MEDIAN  X  VALUE*  219.8500 
CELL  WIDTH*  .032000 
DATA  RANGE*  .480 
SUM  ACTUAL*  999 
SUM  EXPECTED*  989.5289 

65.7PERCENT  OF  DATA  LIES  BETWEEN  219.83  AND  220.02 


FILE  P1IW16 


PLOT 

MIN*  219.69 

PLOT 

MAX*  220.17 

DATA 

MIN*  219.70 

DATA 

MAX*  220.18 

CELL 

«  CENTER  f 

SAMPLES  EXPECTED 

1 

219.70 

1 

4.950 

2 

219.73 

5 

10.591 

3 

219.76 

21 

20.474 

4 

219.79 

49 

35.763 

5 

219.82 

72 

56.444 

6 

219.85 

107 

80.494 

7 

219.88 

105 

103.721 

8 

219.91 

112 

120.761 

9 

219.94 

80 

127.042 

10 

219.97 

95 

120.761 

11 

220.00 

95 

103.721 

12 

220.03 

104 

80.494 

13 

220.06 

79 

56.444 

14 

220.09 

48 

35.763 

15 

220.12 

18 

20.474 

16 

220.15 

8 

10.591 

MEAN  VALUED  219.9401 
STANDARD  DEVIATION*  .0942 
COEFF  OF  SKEWNESS*  +.0360 
COEFF  OF  KURTOSIS*  2.1438 
CHI-SCUARED*  69.3299 
MEDIAN  X  VALUE*  219.8400 
CELL  WIDTH*  .030000 
DATA  RANGE*  .480 
SUM  ACTUAL*  999 
SUM  EXPECTED*  988.4873 

69.9PERCENT  OF  DATA  LIES  BETWEEN  219.84  AND  220.05 


PILE  P1IW17 


PLOT 

MIN-  219.70 

PLOT 

MAX-  220.18 

DATA 

MIN-  219.70 

DATA 

MAX-  220.18 

CELL 

f  CENTER 

«  SAMPLES  EXPECTED 

1 

219.71 

0 

6.749 

2 

219.74 

9 

13.238 

3 

219.77 

30 

23.735 

4 

219.80 

60 

38.901 

5 

219.83 

79 

58.280 

6 

219.86 

76 

79.811 

7 

219.88 

105 

99.907 

8 

219.91 

112 

114.317 

9 

219.94 

80 

119.569 

10 

219.97 

95 

114.317 

11 

220.00 

95 

99.907 

12 

220.02 

71 

79.811 

13 

220.05 

85 

58.280 

14 

220.08 

54 

38.901 

15 

220.11 

35 

23.735 

16 

220.14 

12 

13.238 

17 

220.17 

1 

6.749 

MEAN  VALUES  219.9401 
STANDARD  DEVIATION*  .0942 
COEFF  OF  SKEWNESSe  •••.0360 
COEFF  OF  KURTOSIS*  2.1438 
CHI-SQUARED-  75.0988 
MEDIAN  X  VALUE-  219.8400 
CELL  WIDTH-  .028235 
DATA  RANGE-  .480 
SUM  ACTUAL-  999 
SUM  EXPECTED-  989.4464 

63.5PERCENT  OF  DATA  LIES  BETWEEN  219.84  AND  220.04 
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FILE  P1IW19 


PLOT 

MIN*  219.70 

PLOT  MAX- 

220.18 

DATA 

MIN*  219.70 

DATA  MAX* 

220.18 

CELL 

#  CENTER  « 

SAMPLES  EXPECTED 

1 

219.71 

0 

5.814 

2 

219.74 

9 

10.713 

3 

219.76 

17 

18.371 

4 

219.79 

49 

29.319 

5 

219.81 

39 

43.543 

6 

219.84 

109 

60.181 

7 

219.86 

51 

77.406 

8 

219.89 

115 

92.651 

9 

219.91 

82 

103.204 

10 

219.94 

80 

106.983 

11 

219.97 

65 

103.204 

12 

219.99 

100 

92.651 

13 

220.02 

54 

77.406 

14 

220.04 

98 

60.181 

15 

220.07 

56 

43.543 

16 

220.09 

48 

29.319 

17 

220.12 

14 

18.371 

18 

220.14 

12 

10.713 

19 

220.17 

1 

5.814 

MEAN 

VALUE*  219.9401 

STANDARD  DEVIATION 

*  .0942 

COEFF  OF  SKEWNESS* 

4.0360 

COEFF  OF  KURTOSIS* 

2.1438 

CHI- 

SQUARED-151.2526 

MEDIAN  X  VALUE*  219.8700 

CELL 

WIDTH*  .025263 

DATA 

RANGE-  .480 

SUM 

ACTUAL*  999 

SUM 

EXPECTED*  989. 

3882 

54.8PERCENT  OF  DATA  LIES  BETWEEN  219.85  AND  220.03 


FILE  P11W24 


I 


I 


I 

1 


I 


1 

1 

1 


PLOT 

MIN-  219.69 

PLOT  MAX- 

220.17 

DATA 

MIN-  219.70 

DATA  MAX- 

220.18 

CELL 

I  CENTER  # 

SAMPLES  EXPECTED 

1 

219.70 

1 

3.300 

2 

219.72 

5 

5.542 

3 

219.74 

4 

8.895 

4 

219.76 

17 

13.649 

5 

219.78 

24 

20.021 

6 

219.80 

49 

28.073 

7 

219.82 

48 

37.629 

8 

219.84 

76 

48.215 

9 

219.86 

51 

59.056 

10 

219.88 

85 

69.147 

11 

219.90 

58 

77.394 

12 

219.92 

85 

82.807 

13 

219.94 

49 

84.695 

14 

219.96 

65 

82.807 

15 

219.98 

55 

77.394 

16 

220.00 

70 

69.147 

17 

220.02 

71 

59.056 

18 

220.04 

56 

48.215 

19 

220.06 

56 

37.629 

20 

220.08 

27 

28.073 

21 

220.10 

28 

20.021 

22 

220.12 

11 

13.649 

23 

220.14 

8 

8.895 

24 

220.16 

0 

5.542 

MEAN  VALUE-  219. 

9401 

STANDARD  DEVIATION-  .0942 

COEFF  OF  SKEWNESS 

-  4.0360 

COEFF  OF  KURTOSIS 

-  2.1438 

CHI-SQUARED-  97.4548 

MEDIAN  X  VALUE- 

219.8900 

CELL  WIDTH-  .020000 

DATA  RANGE-  .480 

SUM 

ACTUAL-  999 

SUM 

EXPECTED-  988 

.8559 

OPERCENT  OF 

DATA  LIES  BETWEEN  219.85 

AND  220 

1 

1 

I 
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Pulsewidth  Sampled  Data  •  PIPWB 


The  statistical  results  of  pulsewidth  sampled  data  PIPWB  are 
presented  on  the  next  S  pages.  Histogram  time  plot,  histograms  with 
selected  number  of  cells,  and  statistical  analysis  are  presented. 

The  test  results  section  of  this  report  contains  summary  statistical 
information  associated  with  this  pulsewidth  data  set. 
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219.147915  MEAN-  219.4298  219.660415 

PULSE  WIDTH  IN  NANOSECONDS 


HISTOGRAM  FOR  1000  SAMPLES 
PIWBIO  PIPWB 


FILE  P1BW13 


PLOT 

MIN*  219.22 

PLOT 

MAX*  219.63 

DATA 

MIN*  219.26 

DATA 

MAX*  219.67 

CELL 

i  CENTER  t 

SAMPLES  EXPECTED 

1 

219.24 

0 

6.747 

2 

219.27 

11 

18.042 

3 

219.30 

19 

40.345 

4 

219.34 

118 

75.445 

5 

219.37 

156 

117.979 

6 

219.40 

186 

154.279 

7 

219.43 

136 

168.710 

8 

219.46 

129 

154.279 

9 

219.49 

74 

117.979 

10 

219.52 

84 

75.445 

11 

219.56 

44 

40.345 

12 

219.59 

31 

18.042 

13 

219.62 

8 

6.747 

MEAN  VALUE=  219.4298 
STANDARD  DEVIATION*  .0746 
COEFF  OF  SKEIVNESS*  +.5385 
COEFF  OF  KURTOCIS*  2.8618 
CKI-SQrARED«101.2850 
MEDIAN  X  VALUE*  219.3700 
CELL  WIDTH*  .031538 
DATA  RANGE*  .410 
SUM  ACTUAL*  996 
SUM  EXPECTED*  994.3835 

60.9PERCEMT  OF  DATA  LIES  BETWEEN  219.35  AND  219.48 


FILE  P1BW19 


PLOT 

MIN*  219.22 

PLOT  MAX* 

219.63 

DATA 

MIN*  219.26 

DATA  MAX* 

219.67 

CELL 

«  CENTER  « 

SAMPLES  EXPECTED 

1 

219.24 

0 

3.888 

2 

219.26 

3 

7.921 

3 

219.28 

8 

14.843 

4 

219.30 

19 

25.577 

5 

219.32 

36 

40.535 

6 

219.34 

82 

59.081 

7 

219.37 

99 

79.197 

8 

219.39 

131 

97.636 

9 

219.41 

112 

110.701 

10 

219.43 

136 

115.433 

11 

219.45 

96 

110.701 

12 

219.47 

49 

97.636 

13 

219.49 

58 

79.197 

14 

219.52 

38 

59.081 

15 

219.54 

46 

40.535 

16 

219.56 

44 

25.577 

17 

219.58 

19 

14.843 

18 

219.60 

12 

7.921 

19 

219.62 

8 

3.888 

MEAN  VALUES  219. 

4298 

STANDARD  DEVIATION^  .0746 

COEFF  OF  SKEWNESS 

*  +.5385 

COEFF  OF  KURTOSIS 

*  2.8618 

CHI-SOUARED-l 02 .2167 

MEDIAN  X  VALUES 

219.3800 

CELL  WIDTH*  .021579 

DATA  RANGE*  .410 

SUM 

ACTUAL*  996 

SUM 

EXPECTED*  994 

.1917 

52.6PERCENT  OF  DATA  LIES  BETWEEN  219.38  AND  219.48 


APPENDIX  D 

Introduction 

ELINT  parameter  test  results  are  contained  in  this  appendix  for 
the  ELINT  PRl  parameter  associated  with  the  AN/PPS-6  radar.  Two  sets 
of  the  PRI  sampled  data  were  collected  and  the  analyzed  results  are 
presented  in  this  appendix.  The  PRI  data  sets  are  labelled  PIRRA  and 
PIRRB. 


PRl  Sampled  Data  -  PIRRA 

The  statistical  results  of  PRl  sampled  data  PIRRA  are  presented 
on  the  next  several  pages.  Histogram  time  plot,  histograms  with  selected 
number  of  cells,  and  statistical  analysis  are  presented. 

The  test  results  section  of  this  report  contains  summary  statistical 
information  associated  with  this  PRl  data  set. 


PILE  P1R1A7.NEWPHA 
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PLOT  MIN-  499.5226  PLOT  MAX-  499.5366 
DATA  MIN-  499.5230  DATA  MAX-  499.5370 


CELL 

«  CENTER 

«  SAMPLES 

EXPECTED 

1 

499.5236 

35 

29.619 

2 

499.5256 

134 

103.663 

3 

499.5276 

235 

219.816 

4 

499.5296 

221 

282.404 

5 

499.5316 

228 

219.816 

6 

499.5336 

116 

103.663 

7 

499.5356 

30 

29.619 

MEAN  VALUE-  499.5296 
STANDARD  DEVIATION-  .0028 
COEFF  OF  SKEWNESS-  4.0425 
COEFF  OF  KURTOSIS-  2.3073 
CHI-SQUARED-  26.0335 
MEDIAN  X  VALUE-  0.0000 
CELL  WIDTH-  .002000 
PLOT  RANGE-  .0140 
SUM  ACTUAL-  999 
SUM  EXPECTED-  988.5989 

68.5PERCEMT  OF  DATA  LIES  BETWEEN  499.5266  AND  499.5326 
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HISTOGRAM  FOR  1000  SAMPLES 
PRIAll  PIRRA 


FILE  PR1M1.SVAI.F 


PLOT 

MIN*  499.5213 

PLOT 

MAX*  499.5378 

DATA 

MIN*  499.5230 

DATA 

MAX*  499.5370 

CELL 

1  CENTER  f 

SAMPLES  EXPECTED 

1 

499.5219 

0 

4.659 

2 

499.5232 

1 

14.222 

3 

499.5245 

73 

35.445 

4 

499.5257 

95 

72.110 

5 

499.5270 

55 

119.762 

6 

499.5283 

180 

162.372 

7 

499.5296 

221 

179.711 

8 

499.5308 

80 

162.372 

9 

499.5321 

148 

119.762 

10 

499.5334 

116 

72.111 

11 

499.5346 

19 

35.445 

12 

499.5359 

11 

14.222 

13 

499.5372 

1 

4.659 

MEAN  VALUE*  499.5296 
STANDARD  DEVIATION*  .0028 
COEFF  OF  SKEWNESS*  4.0425 
COEFF  OF  KURTOSIS-  2.3073 
CHI-SQUARED-196.8211 
MEDIAN  X  VALUE*  499.5296 
CELL  WIDTH*  .001273 
PLOT  RANGE*  .0165 
SUM  ACTUAL*! 000 
SUM  EXPECTED*  996.8519 

62.9PERCENT  OP  DATA  LIES  BETWEEN  499.5276  AND  499.5327 


FILE  PR1A14.SVALF 


PLOT 

MIN®  499.5211 

PLOT 

MAX®  499.5371 

DATA 

MIN®  499.5230 

DATA 

MAX®  499.5370 

CELL 

t  CENTER  f  : 

SAMPLES 

EXPECTED 

1 

499.5216 

0 

2.564 

2 

499.5226 

1 

6.560 

3 

499.5236 

34 

14.809 

4 

499.5246 

39 

29.496 

5 

499.5256 

95 

51.832 

6 

499.5266 

55 

80.355 

7 

499.5276 

180 

109.908 

8 

499.5286 

89 

132.629 

9 

499.5296 

132 

141.202 

10 

499.5306 

80 

132.629 

11 

499.5316 

148 

109.908 

12 

499.5326 

49 

80.355 

13 

499.5336 

67 

51.832 

14 

499.5346 

19 

29.496 

15 

499.5356 

11 

14.809 

16 

499.5366 

1 

6.560 

MEAN  VALUE®  499.5296 
STANDARD  DEVIATION®  .0028 
COEFF  OF  SKEWNESS®  +.0425 
COEFF  OF  KURTOSIS®  2.3073 
CHI-SQUARED®198 . 9988 
MEDIAN  X  VALUE®  499.5296 
CELL  WIDTH®  .001000 
PLOT  RANGE®  .0160 
SUM  ACTUAL®! 000 
SUM  EXPECTED®  994.9436 

62.9PERCENT  OF  DATA  LIES  BETWEEN  499.5271  AND  499.5321 


HISTOGRAM  FOR  1000  SAMPLES 
P1RIA17  PIRRA 


FILE  P1RIA17.NEWPHA 


PLOT 

MIN-  499.5226 

PLOT 

MAX-  499.5366 

DATA 

MIN-  499.5230 

DATA 

MAX-  499.5370 

CELL 

1  CENTER  f  : 

SAMPLES 

EXPECTED 

1 

499.5230 

1 

7.670 

2 

499.5238 

34 

14.505 

3 

499.5246 

39 

25.197 

4 

499.5254 

0 

40.206 

5 

499.5263 

95 

58.930 

6 

499.5271 

55 

79.337 

7 

499.5279 

180 

98.112 

8 

499.5287 

89 

111.447 

9 

499.5296 

0 

116.284 

10 

499.5304 

132 

111.448 

11 

499.5312 

80 

98.112 

12 

499.5320 

148 

79.338 

13 

499.5329 

49 

58.930 

14 

499.5337 

67 

40.206 

15 

499.5345 

0 

25.197 

16 

499.5353 

19 

14.505 

17 

499.5361 

11 

7.670 

MEAN  VALUE-  499.5296 


STANDARD  DEVIATION-  .0028 
COEFF  OF  SKEWNESS-  4.0425 
COEFF  OP  KURTOSIS-  2.3073 
CHI-SQUARED-412.5863 
MEDIAN  X  VALUE-  0.0000 
CELL  WIDTH-  .000824 
PLOT  RANGE-  .0140 
SUM  ACTUAL-  999 
SUM  EXPECTED-  987,0954 

63.0PERCENT  OF  DATA  LIES  BETWEEN  499.5275  AMD 


499.5324 


s 


D-U 


PRl  Sampled  Data  -  PIRRD 

The  statistical  results  of  PRl  sampled  data  PIRRB  are  presented 
on  the  following  pages.  Histogram  time  plot,  histograms  with  selected 
number  of  cells,  and  statistical  analysis  are  presented. 

The  test  results  section  of  this  report  contains  summary  statistical 
information  associated  with  this  PRl  data  set. 


HISTOGRAM  TIME  PLOT 
PIRRB.  HDATRW 


RELATIVE  TIME 


PILE  P1R1B7.NEWPHA 


PLOT  MIN»  499.5006  PI.OT  MAX*  499.5146 
DATA  MIN*  499.5000  DATA  MAX*  499.5140 

CELL  *  CENTER  #  SAMPLES 

1  499.5016  66 

2  499.5036  116 

3  499.5056  196 

4  499.5076  215 

5  499.5096  221 

6  499.5116  135 

7  499.5136  42 

MEAN  VALUE*  499.5076 
STANDARD  DEVIATION*  .0031 
COEFF  OF  SKEWNESS*  -.1889 
COEFF  OF  KURTOSIS*  2.3572 
CHl-SQOARED*  28.2762 
MEDIAN  X  VALUE*  0.0000 
CELL  WIDTH*  .002000 
PLOT  RANGE*  .0140 
SUM  ACTUAL*  993 
SUM  EXPECTED*  977.0476 

63.6PERCENT  OF  DATA  LIES  BETWEEN  499.5046  AND  499.5106 


EXPECTED 

40.636 

112.685 

207.795 

254.815 

207.795 

112.665 

40.636 


IN  MICROSECONDS 


FILB  PRlBll.SVALF 


PI.OT  MIN-  499.4993  PI.OT  MAX-  499.5159 
DATA  MIN-  499.5000  DATA  MAX-  499.5140 


CELL  « 

CENTER  • 

SAMPLES 

EXPECTED 

1 

499.4999 

7 

8.287 

2 

499.5012 

19 

20.561 

3 

499.5025 

78 

43.244 

4 

499.5038 

87 

77.100 

5 

499.5050 

53 

116.528 

6 

499.5063 

143 

149.298 

7 

499.5076 

215 

162.155 

8 

499.5089 

73 

149.298 

9 

499.5101 

148 

116.528 

10 

499.5114 

135 

77.100 

11 

499.5127 

27 

43.244 

12 

499.5139 

15 

20.561 

13 

499.5152 

0 

8.287 

MEAN 

VALUE-  499. 

5076 

STANDARD  DEVIATION-  .0031 
COEFF  OF  SKEWNESS-  -.1889 
COEFF  OF  KURTOSIS-  2.3572 
CHI-SQUARED-188.5121 
MEDIAN  X  VALUE-  499.5076 
CELL  WIDTH-  .001273 
PLOT  RANGE-  .0165 
SUM  ACTUAL-1000 
SUM  EXPECTED-  992.1925 

57.9PERCENT  OF  DATA  LIES  BETWEEN  499.5057  AND  499.5106 


0-n 


FILE  P1R1B14.NEWPHA 


PLOT  MIN-  499.5001  PLOT  MAX-  499.5141 
DATA  MIN-  499.5000  DATA  MAX-  499.5140 


CELL 

#  CENTER  « 

SAMPLES 

EXPECTED 

1 

499.5006 

19 

10.471 

2 

499.5016 

47 

20.318 

3 

499.5026 

31 

35.605 

4 

499.5036 

87 

56.342 

5 

499.5046 

53 

80.513 

6 

499.5056 

143 

103.898 

7 

499.5066 

69 

121.073 

8 

499.5076 

146 

127.408 

9 

499.5086 

73 

121.073 

10 

499.5096 

148 

103.898 

11 

499.5106 

60 

80.513 

12 

499.5116 

75 

56.342 

13 

499.5126 

27 

35.605 

14 

499.5136 

15 

20.318 

MEAN 

VALUE-  499. 

5076 

STANDARD  DEVIATION-  .0031 
COEFF  OP  SKEWNESS-  -.1889 
COEFF  OF  KURTOSIS-  2.3572 
CHI-SQUARED-161.1768 
MEDIAN  X  VALUE-  499.5050 
CELL  WIDTH-  .001000 
PLOT  RANGE-  .0140 
SUM  ACTUAL-  993 
SUM  EXPECTED-  973.3766 

58.3PERCENT  OF  DATA  LIES  BETWEEN  499.5051  AND  499.5101 


FILE  PR1B17.SVALP 


PLOT  MIN«  499.4998  PLOT  MAX-  499.5154 
DATA  MIN-  499.5000  DATA  MAX-  499.5140 


CELL  t  CENTER  « 

1  499.5002 

2  499.5010 

3  499.5018 

4  499.5026 

5  499.5035 

6  499.5043 

7  499.5051 

8  499.5059 

8  499.5068 

10  499.5076 

11  499.5084 

12  499.5092 

13  499.5101 

14  499.5109 

15  499.5117 

16  499.5125 

17  499.5134 

18  499.5142 

19  499.5150 


SAMPLES 

EXPECTED 

7 

6.371 

19 

11.470 

47 

19.270 

31 

30.209 

0 

44.194 

87 

60.332 

53 

76.858 

143 

91.368 

69 

101.357 

0 

104.924 

146 

101.357 

73 

91.368 

148 

76.858 

60 

60.332 

75 

44.194 

0 

30.209 

27 

19.270 

15 

11.470 

0 

6.371 

MEAN  VALUE-  499.5076 
STANDARD  DEVIATION-  .0031 
COEFP  OF  SKEWNESS-  -.1889 
COEFP  OF  KURTOSIS-  2.3572 
CHI -SQUARED- 4 0 4 . 2 0 0 4 
MEDIAN  X  VALUE-  499.5084 
CELL  WIDTH-  .000824 
PLOT  RANGE-  .0156 
SUM  ACTUAL-1000 
SUM  EXPECTED-  987.7818 

57.9PERCENT  OF  DATA  LIES  BETWEEN  499.5055  AND  499.5105 


